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(54) OPTICAL FIBER, OPTICAL TRANSMISSION LINE USING THE OPTICAL FIBER, AND OPTICAL 
TRANSMISSION LINK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form an optical transmission line for 
broadband wavelength-division multiplex transmission using a Raman jag- 
amplifier. 

SOLUTION: Settings are made, i.e., the absolute value of dispersion in 
the entire wavelength band of 1,360 to 1,625 nm being 0.5 to 9 
ps/nm/km, the absolute value of a dispersion slope at a 1,550 nm 
wavelength being <0.03 ps/nm2/ km, the diameter of a mode field at the 
1,550 nm wavelength being <7 jxm, and the cutoff wavelength of a cable 
being < 1,360 nm. The outer circumferential side of a core 11 is covered 
with a clad 5 and has a 1st core layer 1 formed at the center part of an 
optical fiber and a 2nd core layer 2 covering the outer circumferential 
side of the 1st core layer 1. The specific refractive index difference A1 
based upon the clad 5 of the 1st core layer is set to 0.6 to 1.6% and the 
specific refractive index difference A2 based upon the clad 5 of the 2nd 
core layer 2 is set minus. 
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3 8 



40 



[0 0 6 4] *1K1*^T, atell37Jll© 

1 5 5 0nniWS ; E-H7'f-;H«S. PMDttfiS 
F#ft ffitftt^aifcB: 1 5 5 0 n mld&ttS 2 

h*:7«E*«:3SU 3t7 7-f/1©fi£ 2 2mt'0^ 
50 «;/ h*7jS^:T I $)-&„ 
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[0065] *$mmMfoyt7 7^ a*©** hx^x 

^#^7K:<fc9Jgfi££*ix</^., UlS&i^J©^ 7 

A£F-7"UXj£ji££*L Sg2r37jf 2#4>&<£ ! b7 
y *£ F— 7*UXj£fifc£nx^£. C©«|fiE0iJOJt7 7 
-fA8te. SlONo. l~No. lllCit 

[0 0 6 6] «i£^^J0^T-<A*©SUO^J 
te> ^1 371 1^>&< tfcWv-^t77^ 

£ F-7LXJ£j££nx^£. ^©^J07fe7 7^/^8 

<M*.l£, gl©No. 12~No. 14t^TKfP 
#j l 2~ l 4 0D}£7 7-'f AX&-5. £n£<Z)«s£MK:£5 - 
</VC ^iny®i<D>'«y?gl<-y»t^2n7B2<D 

[0 0 6 7] SlCDNo. l~No. 1 4X^-TKft#!l 

tlfe> Scfi 1 5 5 0 nm\Z&ttZ>&sm/k& 0 . 2 5 d 
B/km£i,TtbTV^. 

[0 0 6 8] *ffi»e2aStUT0!IA«8 

0 kmfiM^ffli/^^ eaaiToa** 2 0 d b 

WttzMTL&tz.Mz.teO . 2 5 d B/krngrFX&ttn 

dfettO. 2 5 d B/km£U*l«¥£ 
[0 0 6 9] **6©^fiiM©3t77'r/^ -tI2<£>J:5 
fc, ifcft 1 5 5 0 nmK::J3tt-5'£i£JS£:£ 0 . 2 5 d B 
/km^T£UC<^30D7?> ifcftl 5 5 0 nmSWi 

[0070] s/s:, ^mmmmnytyr^/^ ®& 

1 3 9 0 nmfc*W-S<£Sa&8t*€ 1 , 0 d B/kmBTF 
[0 0 7 1] ^7 7-TAKtezfcRl 3 9 0 nm#ifilCO 
©ffl^cfi, 3t77< A£CA>FXteffll/X<,>-5££te 

[0072] o^o, sn>v^m^fz.y^ymmm<D 
ytfc&s&izytyT-f ziaaflrr**^ »*i 3 9 o n 

mf^WJSfig^JHfr£fifc*©X\ ftftl 3 9 0 nm 
fdi5l'RiR»**5»*t. Efc©t<Z>D7.2&if§£UXU£ 
Oo ifc&l 3 9 0 nmCi5Wa*A«l d B*j«^.*3t 
7 7-f A*fS®®t©fafe5^ < . SffiJtotffl£*€r& 

[0 0 7 3] 2|qSSBg|gWCWt7 7'f A*«, jfcRl 3 9 
0nmt*5^-5€3aH**l. 0 d B/km£TF£ LX 

ft77'1'A£jifflLXfc> »*1 3 9 0 nmlC&tt-S*! 



(7) , #W2 0 0 3-2 5 5 1 6 9 

12 

[0 0 7 4] 2|s^S£^^jCD7t77-f7M^ #3* 

IR*TK*^*ftfi 1 3 9 0 n mODSSfeJttbna* 1 0 
T£&-5J;5K:bX^-5>. O£0, 5t77-fA£l%© 
#**a»H«Tfc9 6«ibfci€0$ftl 3 9 

0 nm©»ife»jta&il 0%OTt^-5 e k5fCLTt/i-5o 

irate, jiis©^t&^-r-5 0 

[0 0 7 5] fifcfcte, ^-:7;urtfc5^U;taK#K:<kD 
&S1 3 9 0 nmODtKfeftt 1 0 %Sk±imtZ> t. ftfc 

te, #*St9irFC*«**afc* 1 3 9 0 nmOS&fftta&i 

1 0%^T<h£:-5ct:5KbX^.5<DX, dO^SEBe 
X#-5„ 

[00 76] Htf^J 1-14 ©ft7 r-f Ate. H 

mt>, IHft^e-PiMRftO. Sps/AmtlW 

•So 

[0 0 7 7] aJ&^-F^teiffi£^©^f<!:fc<5£ 

-» 774tVr— 7>£[H£KU 0. 5ps/Am£ll*|t 

t£X* -5 £ tdi^J 6> nx 1/ 

[0 0 7 8] «M0KfiOTcWt7 7-f oi-rnfe. 
«fcfc— 1*$HK*0. 5ps/Am£lTtLT^0 

[0 0 7 9]#C, SlONo. 1~5. 8~12. 1 
4 (C^-TK^J 1 ~ 5 , 8~12, 14CD^t77'TA 

U M&^-F##fc&i«*ibXfc, 40GB/s^77, 

[0 0 8 0] tt, Wm 10X7 7 4 A* (S10N 
o. 1 <Dyt7 7^ A*) te. ifcft 1 3 6 0 nm^e> 1 6 2 
5nmCD^«K:*SJt«iftiKMftS:IE©«i:U AO, # 
^i<DW^m.^: 0 . 5ps/nm/km£U:9ps/Din 
/kmmT<tL-X*50, £©l£^»8Eft«K^T*$HK 
jfcSSMtl/X*/ 

[0 0 8 1] &ff#U©3fc77'fAte, fllA.fi 

40 EI2CD (a) (Dftfefa. a tCJ^T^ "5 1'. $11460n 
1 6 2 5 nmffli^tS . - » 
R i ~ . (DMMMR . (dCLXfil 3 6 0 nm) <fcO 

[008 2] fflm 10?f77^ A*«. ilHOJ: o \Z, 
1 3 6 0 nfti«kOfcfi»*flllC*i)«ifi**#LT(/iS 
©X, &*SA>^£LA>KKS£l£^$cfill&g§ 

(Sft 1 4 6 0 n#b 1 6 2 5 nm) td&^X, m?t 

ffl&%\z&%%bm£\ : *±vz>z\£.t3.<. mm\z. ? 

5i? [0 0 8 3] ^c, KffOT 1 ®?t7 7^ Ate. ?SS 1 3 




13. 

6 0 nra5^ 1 6 2 5 nm<Dh&\Z.&WZ>®36¥i&<n& 
MM 9 p s/nm/kmJ^Tt UT^50-C, 

[0 0 8 4] K^J 1 03t77^f/NU jfcB:l 

5 5 0 nmK&ttS#ffc*n-7©*fettffi£ 0.03d 
s/nm 2 /kmOT, fcBrl 5 5 0 nmtC&ttS^E- 
Y-y^-)V vmz 7 ju. mkCF. y—Zf)Vti v h *:7?fcfi: 
^1 360 nm&Mt. UT(/i-5. 

[0 0 8 5] K^JlC^T-f ±l5<D«i;o{C, 
-Jfrfiy h^-^&S&l 3 6 0 nm*fttUTi/^ 

[0 0 8 6] 5^>*f*I£jgfflbT4 0Gb/s 

flfc&*ene£**<&< -t©a8HHK*i6 ops 

[0 0 8 7] 

ffc2.n— :/©]£ (DPS ; Dispersion/Slope) 5:200 
(nm) UCFt'-rStDtegtl^o 
[0 0 8 8] b^i^T, *J«i#*©tfi»tta*8~9 

te> ^yr^A^^n-^^tlio. 0 4 
ps/nm ! /km-^mtHW**^^***^ 
<, ££>l£, #tfci&fcH!£4~6 ps/nm/kmig 

ps/nm ! /KmSXTt.-r&^ttimM^o 
[0 0 8 9] Kfp0Ul©3t7r'f^Wifc*l 5 5 Onm 
K*^#*xo-:7©f8tt«tt0. 0 0 9 ps/nm 

[0090] wz.. sej&a rummi* h 7 -r 

+^7-7>itit@^^^^ ( '^ ITU- 
Ttfr&G. 6 5 30^>7h3t77Y/1 (DSF) 
^—H?^— JH*S#7. 8~8. 5itmtSnT 

[0 0 9 1] M^>*fc#*UT, uO^->7b)t 
7-r/N*8cD^i3 7^rffi^ : &4 0 Atm 2 STR:"*"*^ 
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[0092] wfemioyytyr^nz, ifcgi 5 5 on 

[0 0 9 3] &\Z. Wm2~4<D9t7 7'(rt (3fcl© 
No. 2~4<3D^77-f A*) t&ftW-l 1 (*1© 
No. 9~1 l©3t7 7^A*) K^vaKHiT*. Jin 
£><Dyt77-1 ti&kl 4 3 0 nm^e> 1 6 2 5 nm 

<D±mz&tfz>tm<Dimfc& o . 5 eu. 9 ett <t 

[0 0 9 4] C>£9, KfPW2~4» 9~1103t77 
<;^t*> 2 © (b) <&&&&ai\Z.7rCt&o\Z., 

1 5 3 0 nm#>6> 1 6 2 5 nmCDff-^S . ~ » £• 

3 0 nm) iO%StKil:f»S5tt«-e 

[0 0 9 5] HfPW2~4, 9-1 1^7 7^ 

iSftl 5 5 0 nmfcfctf*$HB^n— 7®*6**tt 
^ 5:0. 0 4 p s/nm 2 /krnJETR i&ftl 5 5 0 nm 

tC^t-S^:— V-y-i— ju-meAT. ^T—y)Vti 

y h^-y^A^ 1 4 3 0 nm*itl/TI/^. 
[0 0 9 6] in600ttf^W©4>T?, KfPW2, 4, 1 
O©^:^^ Ali. jfcftl 5 5 0 nmllWIi^D 
-^©SffefcHlS 0 . 0 3ps/nmVkm£l,Ttlt 
t/i-So 4*fc» W!fPW4©3t7 r-f/^ ftficm 

[0 097] K^J2~4, 9~1 103t77<Alt 
C/\*>)*<hLA>F©ifcB^te^T, Kf^Wl tH» 

> H <hL/\*> H©ttft#K*^TI«iHiK©Sft0*!l^ft 

[0 0 9 8] K^J5~8<D7t7 7-f/N* «l®No. 
5~8©ft:77-fA*) tt, ftftl 4 3 0 nm^«=> 1 6 2 
5 nm©£^K:43l7&?fcB^£:&©ffl£U 
t![CD^ffl<£0. 5RJi9OT<tUTfeO. ZLV>fe^$L 

^ [0 0 9 9] O^D, SS^J5~8©)t77<Ali. 
A.tf0 3<DiHH4^a{^-r<fco{w, Mf^Si - n 
fi&SS n (d 1625nm) i 0 fcfijfififiOir 

[0 10 0] Sfc> 5~803t77-<m. ifcg 

1 3 6 0 nm*^ 1 6 2 5 nm©^ttKl*iW4«[5Ah» 
OlfiMIS 9 p s/nm/kmtJ,TtbTl/^OT, # 

[0 10 1] K^J5~8©^77</^ « 

5^7 51 5 5 0 nmlI*lj^7D-/©»tl50. 0 
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3 ps/nm 1 /kmen< feBl 5 5 0 nmK&tt-S 

1 3 6 0 nm*fttbTI/^, 
[0 1 0 2] Kff#!l 5 ~8 ©367 7-f A'C^l 5 5 0 
nmK&tt5#^n-7^i^Mte Vi-rnfeO. 0 
0 9ps/nm ! /km^TOO- #HMO£nffiirC 

[0 10 3] a£f£#J5~8©3677'1'A*te, t£ft#U© 

[0 10 4] 04CD#tti»a«> ±JEttf^« 1 ©»Eft» 
#tf3H4£7S bTi5 0 , |^H©#tt3iib fSKf^W 5 ©ifcg 
Stf$KH4£jSUT^-5. <rnb©4#14^a. b 

o\z. mw\\> 5 ©3677^/^* vi-rnfe, stfgyt 

^fiCDS^^S7?cb-5 1 3 6 0 n m#> £fi#36zfcB©fl 
S?fcB:T$>-5 1 6 2 5 nmCWT. ^H&t&'SifeS: 

[0 10 5] *lKjj?Ufc£ttffs09fc*5^T, 
RSI 5 5 0 nmt3*Stt-5 2 0mm<dOWflS*iJ5d 

mm 1-14 ©367 r-f Ate, JC^RSWC^^iTftlf 
C«fc*«£©/j\£v»}67 7^A^— 7>S<iJST*S. 

[0106] a*. *mm\^ 4&&B&mm<oyc7r 

WSff^fc. -tUTi BUCDi-SJw, JtB#r3SilA2£: 
£©»£-$-* £ £fc J: 9 » #f£7 a - 7«*fctf M£M£M 

£n/c367 r-r n £.imfrr}tio 

[0 10 7] Sfc, J*JB3r»A l C-^tsTtftWfeffo 
JtSSf^HASO. 6X5fej»t;rr«>£:iSfii 
5 5 0nmlC^-5 ; e-H7'f-;H ? #5:7Mra^T^-e 
JtJBJfr^A 1 £ 1 . 6 a6«fcB*£ R 
*1 5 5 Onmt*it*€3aB5te& t O. 2 5dB/kmi 

[0 10 8] -tt-p, JJ3©«k"3fc, JfcJB#r^MA l ft 
0. 6XfiLhl. 6XOTfcU ifcfi#r^MA2£fi© 

-f JUfcftJfeU m*tf&. l K:SUfc««f^I©3t7 7-f 

[0 10 9] *&, #3PJ#te #7 7>rA©&fifc&8c 
ftl£* \Z&m U «TK^t1»!l«S:*iafSBtBWO«k o 
»3EH/»«tUT»3gUfc. ^£0, -t©J6l©*lfiBW 
te, 5Bia7JIli:jB2 37Ji2l4RWfK*J**tlT^ 
•5 £ £ •&«> £ 2 ©#£f&#lte, 7 7 y F 5 tefg 

2 37»2t©SS^6jB2n7)i2©itSb©2f&© 
^IIS-5$SH (MilffllO (b) ©58$§tf£CL|*]) 

[0 110] ±IE»£U*ta£0>l«. *llC*liT, N 
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o. 1 3Ta5*ttff50!ll 3tNo. 1 

4TfS0, ttffsfcl 13i«l <Bm&M> UttM 1 4 j&ifg 

2 ©ifcdsflre**. 

[oiii] Kf^yi 3, 1 41*. t^-rnt), ±iek^ 
mm 1 te, fa i ^ 7S 1 1» 2 n 7B 2 sswsbisl 

lfc«2a7J12«:HWf^J5JcUX»iKSnTV»*. S 
ttff#iJ14te, Sin7IliS2 37I2t« 7 
7 7 l« 5 11^3^5^ 2 3 71 2 t f>i 2 3 71 

2 ©IBS© 2 f£©^i£f::S3tBffi£HI$t^f&UTJ&& 

[0 112] K^Jl 3. 1 4<D£?f3.ffil$.$:mm-rZ> 
t, 371 lMffi€^^©TOHil:cfc5«* 
R51 3 90 nmfc*5W-.5e3S»**4£» 
T?*-5. Jfcfe, RS1 3 9 0 nmlC*S^*€S^fe©ffl 
te Rf^iJ 1 ©}67 r-f Afc*Stt*||T?&-3T%>HH© 
fc^l^l/l?***!, ttfls0913, 14 ©367 7^f Aid 

itf [0 113] KffsMl 4 ©367 7-f Ate, 772/ 

H5©— SSf:Tn71 1 t*K-&JSEUTVsS©T, 
1 3 9 0 nm{C^-5-gSia^©ffift«t0/J^<1f€ 

[0114] $ <=>ki, mm 1 tKf^a 1 4 tsritfeb 

fcx^-f, n. /A. f ( atft&S. Kff^U 411 JS1 

3 71 1 W;i/m«7Afc7 

. x, mixTmiwjm&A^is^uftMiizit^ •m 

137110l ? -/ , 5>h!gS^<, ni jO***tA, U 
30 tcfriT. KfPOT14©ni /A, , r dUtfPWlffln 

[0 115] ^fd, #fglpiKfl*'5fttei£8&©Sfl 1 
IBWCOWTRifit*. mi^6S^^J©7t^S§H 
« 1 iC^ UfcK^J 1 ©7fe7 7-fA*tSWJ 7 ©36 7 7 

-f ;t*fi-^t©36«flycs»^ Kf^09 7 ©3t7 r-f AS: 
^■^3t©^:«fiiJlc:lSttT*3 0 , mm l ©367 7 -f /n*© 
ftSi:ttf^W7©*S©]tta, 1:1. 6Tab-5„ 
^ [0 116] JR«$Hft£^3«£Ttt, IE©^M©36 

7 7< A*tft©^«5:M©367 7-f /N*ftiE©^tii:ft^r^ 
367 7-f A<hft©^ftWTS367 7-f A'ft^tx^ti l 

So 

[oil 7] ei 5 Kite, z\<Dm*mv>¥i%ttm.¥fm* 

jg36R««fc:«^S^t/i©-e, «-^6KSSgBX$>^ 
1 46 0nm~l 6 2 5 nmT^f *U£<fct»:>o .05 
45? 7*-?&o\Z. 5 5 0 nmtd*5tf3¥J£#fc»*^l;: 



(10) 
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[0 118] SBl^JfiBBIBOTCWteeSIK*^ 
1 4 6 0 nm~ 1 6 2 5 nm0iBfflt*]G9t£3tM:i$ (£ 
HTfia^Jftfi*) C*W-*¥*MMWt*- 1 ■ Ops/ 
nm/kmfiLhl. Ops/nm/km^TiUW 
So Ml 4 6 0 nm\Z&tf&fr$MA*- 1 P s/nm 
/kmT*^0, Ml 6 2 5 nm^TCD^iM^t::^ 
T, 1 P s/nm/kmRTT$.5. 

[0119] cicD«kpic, mimmm>&i<DXfeg& 

lps/nm/W!?*l3> S, C. L^>Hffl^ 

[0 12 0] IfdbT, H03tee3&fc*awrr<&££ 
\Z£<0. M 1 4 6 0 nm^e. 1 6 2 5 nm<DtSHl*]<E> 

-1. 0 p s/nm/km£U:l. Ops/nm/km 

erf <t u£3fcei&y *»i«re#*. 
[0121] ccwfeeafeu «*.«H7-~h9c 

[0122] »*s» se i msmm^iom^m^ ±sr 

«#«K:KJe bfc«^M«£fctet^M©*mtt» 
iS^MAU p s / n m/ k mJ^T <fc 5 {CTteSISS 

[0 12 3] ifcfc, ®&&m&\Z.W5ffi?g.<n 9 V >JH® 

<^ Z<Dfz&. 

[0 12 4] 2t^8WI-«43teSl!8®S82Sll 

12:1 Ta-5^b*T»JSJEiSnTV»«. 

[0125] w,2^m-m\(D%&m\z.mm^Tz.^m 
m&t7 7*K\t* mi 4 e o nm\z&nz>mmtii 

-7 2ps/nm/km, M:l 5 5 0 nmCfetW^ 
SW-8 0ps/nm/km, $fl 6 2 5nmHi3 
9 4 p s/nm/kmm 
[0 12 6] SB2*S(0gtBW<WteHIBS»aifiSl 4 6 0 
nmi^l 6 2 5 nm©IBffll*a©lS5£M« (dCTte 
£M^) fc*SW-*W$HMI*- 1 ■ 0p s/nm/ 
kmfiLil. 0 p s/nm/kmJyTFtUT&O, ±IB 



[0 12 7] ^43. *2#ittg^lBWffl»C53SSK:*^. 
T, g*#i»i> +0. 96ps/nm/km (Ml 
5 4 0 nmHJ3lt§t) > JfcMMBi- 0 . 9 2 p s/ 
nm/km (Ml 6 2 5 nmKl&ttSM) 

[0128] *mw\3±xe&2&s&WiMv>yty7 

[0 12 9] *9SW0367T-f Ml 3 6 0 nm 
^e,1 6 2 5 nm©^Klfct*5^©IS**l& Kfil 
5 5 0 nmK&ttS^XD *-l«7-f 

K:«fc 0 . s/l> m^l;^ fK/WtTcdj^M^- 
*3liT, ^^ifitgMffl^M^i^M^^&K"^ 

20 [0 13 0] *^BJ<D^r-r 8*143 

0nm^l 6 25 nm©^K:*JttS$m©ffi*#ik 
Ml 5 5 0 nml^W^P-^ffltfeyi^O- 
0 4ps/nm 2 /kralilTtU Ml 5 5 0 nmKl 

> Fj^e>L A*> H KtWtTO/A^M^K&^T, ^ 

[0131] ssir, «s^fiwtg368Sti» ±aassi. 

#m£;rf -aft? 7-r /t*-wn?tt 1 #£UJa#--&fc>-tf 
[0132] se,id, *3B«Ho)fceoa&u >^ »4. «*i 

4 6 0 nird^ 1 6 2 5 n m<DmBft<DW&&&%&" : & 
VtW&fflMLt:- 1 . Ops/nm/kmRhl. 0 
p s / nm/kni£(T<bTnfJ<£ < . IMBRJS&ftWI* 
Ml 4 6 0 nm^e. 1 6 2 5 nm©$gBl*!G0— 

47 [ 0 1 3 3 ] 3 ±EM«7 7'fA , fecfc^ 
[0 134] 

[^gBJCDSft*] SBl«D5B?8«»t7 7-f^K:*tUi. M 
1 4 6 0 nm^b 1 6 2 5 nmlCi5C^T, mJtl&M.'a^ 
50 AS«|SWS;T**U-6itJ&:<. ^WlCl^v>iiii@3l 
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m<o&B&mg>m&%:n5 z tan?** u frmz& 
-r-5 

[0 1 3 5] f&2<D&m<Dyt7 7 4rt\z&tl& 
ifcftl 5 3 0 nmd^ 1 6 2 5 nmJd&t/iT, ±12^1 

v$mom7 74 /t^rawaa******* z tan?*, 
iz i &m.<m^y&wm$:'mr(?t% z t an?**. 

[0 1 3 63 SgscD^OJfe^r-f/^lckn 
0. 0 3ps/nm 2 /km^Tt-r^^tfCfcO, J: 

-So 

[0 1 3 73 ^fgBJcD^^AK&^T, & 

*1 5 50nmlC*3^§eiil**^2:0. 2 5dB/km 

•So 

[0 1 383 *£>K:. ^0)t7 7<A'l:feUT, & 
S 1 3 9 0 nmC4sWSeaS»#i* 1 . 0 d B/km£l 

4 6 0 nnmm^m.WLSMiz.m^vr^ii^ 

\Z. a«©fc&^feftl 3 9 0 nmiC*3^-5a^O^#SS 

[oi 3 93 sec* #*st8rFK*w**s*i 390 

nmOa^cliiPS 1 0 %£^TIC Ufc^fgBj©^ 7< A* 
te> 7l«iatarFlw4JW*ifcR l 3 9 0 nmOD»£:*t;bD£: 

mmwt* 7^>Mmiz&^Tm-%ym-gM 

«:S«1 4 6 0 nn«SE*T?iffiftftflOlC*fc*:Ufci:* 
fc. fifigJfc&iSftl 3 9 0 nmK:fcW-*ffl2;©j^#£§: 

7^>l«BSJI©«&KMRl*M^«:i©l'T?**. 
i ; : ■ [0 1 4 03 *£>K:, *»W©Jt7 7-f;lfc^iT, {P 

SrE— FStffrfcO. 5ps/^kmJy.T<hLfe«fifetc:J; 

Tt>«ise2i*^ii6 tr* 3i tan?**. 

[0 14 13 S&fc, 4ef891©tt7 7^fc*5^T> OS 
ft^e— 0 . 2ps/A rri^T £ Ufc#WEK:«J: 

na. <fc k> —mm®.*- p^zz %m&%zz-m\ u 
A»tti«ieafe*T?i6t-r* - tan?**. 

[0 1 4 23 ♦WUcwt^r-f/Wi^T, n 

5gin7Ji0^fflflfl*a5SB2r37««:#bT*s»5. sir 
0. 6X£Lkl. 6%£TFtU m?M237m<Z>MBZ 
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syn?**^? 7"f rt&mm&< mm?% z tan?* 

-5c 

[0 1 4 33 *<=>K. #S89I©7fc77<A*Ki:fe^T, _b 
EJa#f^7 , D77<;P€r^TU aft* h#7**53SK<k 
OJRfcU ^1 37itlW>a:< tt>y^7ni>Aft J* 
-7"U ^2zi7ill^^<i:fe7y^SH-7 , UT 

^ r -f A£ «k 0 — MW&BA < $mt& z tan?**. 

[0 1 4 43 $^13, ^8W©3K7 7"f/tK*5^iT. _t 

OJRBfcU min7iitc^>^:<t : by;P^^At7 
y**H— fg2n7Jft;:teii>&<t*>:7>.y3li£F 
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